In the lowermost Eocene sedimentary record of Ocean Drilling Program Site 1262 (Leg 208, Walvis Ridge, South Atlantic Ocean), the presence of a ∼53-kyr-long normal polarity event has been recorded within the ∼2.55-Myr-long reverse polarity Chron C24r (∼53.3-55.9 Ma) and termed Palaeocene-Eocene magnetic reversal (PEMR). The origin of the PEMR has been speculatively related to a change in the Earth's rotation rate that was in turn influenced by an abrupt overturning of the ocean-atmosphere circulation that occurred during the Palaeocene-Eocene thermal maximum (PETM) at ∼55 Ma. Such provocative genesis for a magnetic-polarity reversal demands the PEMR to be confirmed (or refuted) in additional PETM sections. Here, we present detailed palaeomagnetic and rock-magnetic data from the Forada and Cicogna sections of the Belluno Basin in NE Italy, which contain an expanded and continuous record of the PETM termed clay marl unit (CMU). Our data indicate that these sediments were deposited during a continuous interval of reverse geomagnetic field polarity. We therefore conclude that no magnetic-polarity reversals occurred throughout the PETM. In addition, we studied the origin of the high degree of flattening affecting the characteristic magnetic component directions of the sediments, which we interpret as due to a combination of depositional inclination shallowing typical of detrital haematite, and post-depositional compaction of clays, particularly abundant in the carbonate-depleted CMU.
I N T RO D U C T I O N
The Earth's magnetic field during the ∼2.55-Myr-long Chron C24r is characterized by the presence of a series of 11 cryptochrons (Cande & Kent 1992a ,b, 1995 , which could represent either intervals of low palaeointensity or short-lived polarity chrons. Recently, Lee & Kodama (2009) reported the occurrence of a normal polarity event within Chron C24r at Ocean Drilling Program (ODP) Site 1262 (Leg 208, Walvis Ridge, South Atlantic Ocean). This event, referred to as PEMR (Palaeocene-Eocene magnetic reversal), was found in calcareous nannoplankton zone NP10 (see Agnini et al. 2007a ) embedded in the so-called Clay Layer, which is the lithological expression of the Palaeocene-Eocene thermal maximum (PETM; e.g. Zachos et al. 2001 Zachos et al. , 2005 at Walvis Ridge sites (see pointing out that the cores have suffered pervasive deformation; in addition, a possible isothermal remanent magnetization acquired during the drilling process may have also contaminated the magnetic directions, making the magnetostratigraphy of the Eocene sediments difficult to interpret. Secondly, the N1(?) polarity event found in the Willwood Formation of the Bighorn Basin by Tauxe et al. (1994) was regarded by these authors as of poor reliability because it was based on a single site observation. Thirdly, the presence of short-term normal polarity events reported by Townsend (1985) in calcareous nannofossil zone NP10 within Chron C24r at DSDP Site 550 was more recently rejected by Ali & Hailwood (1998) , who reinvestigated the magnetostratigraphy of the same sediment core. Fourthly, Florindo & Roberts (2005) revised the magnetostratigraphy of ODP Site 690 and pointed out that a pervasive overprint is present in the magnetic signal from the middle Eocene downwards, therefore excluding the presence of the short-lived normal polarity events previously reported by Spiess (1990) within Chron C24r. Therefore, as already observed by Flynn & Tauxe (1998) in a review of the available magnetostratigraphic data from upper Palaeocene-lower Eocene marine and terrestrial sediments, there is little evidence of a credible and correlatable normal polarity subchron associated with the Palaeocene/Eocene boundary within Chron C24r.
To resolve the controversy regarding the existence of the PEMR, we discuss (and revise) its supposed duration, and attempt to predict its location in the coeval and well-studied Forada and Cicogna sections of the Belluno Basin in NE Italy (Agnini et al. 2007b , Giusberti et al. 2007 Dallanave et al. 2009 Dallanave et al. , 2010 Fig. 1) . We then targeted the PEMR-equivalent levels of these continuous and expanded sections for detailed palaeomagnetic and rock-magnetic analyses. Röhl et al. (2007) developed a cyclostratigraphic age model for the PETM using data from ODP Sites 1262-1265 (Walvis Ridge, South Atlantic Ocean) and Site 690 (Weddel Sea, Southern Ocean).
P R E S U M E D D U R AT I O N O F T H E P E M R
They estimated a total duration of ∼170 kyr for the carbon isotope excursion (CIE) that characterizes the PETM, and a duration of ∼87 kyr for the Clay Layer, which is the lithological expression of the PETM at Walvis Ridge straddling the 'core' of the CIE, within which the PEMR was found at ODP Site 1262 (Lee & Kodama 2009; Fig. 2) . Using this age model of sedimentation, we calculated the duration of the PEMR as ∼39 kyr, from 26 to 65 kyr after the onset of the PETM. Our estimate is less than the ∼53 kyr estimate proposed by Lee & Kodama (2009) , who used the age model developed by Röhl et al. (2000) , which was based only on data from ODP Site 690, and was applied to Leg 208 Sites by Zachos et al. (2005) . Nevertheless, our revised ∼39 kyr duration of the PEMR is still more than four times the maximum duration of any cryptochron described by Cande & Kent (1995) in Chron C24r (∼9 kyr).
P E T M R E C O R D O F T H E B E L L U N O B A S I N
Cretaceous to Eocene sediments of the Belluno Basin consist of pelagic to hemipelagic, well-bedded grey to red limestones and marly limestones belonging to the Scaglia Rossa sensu lato (s.l.) (Di Napoli Alliata et al. 1970; Costa et al. 1996; Agnini et al. 2008) . The Palaeocene-Eocene boundary and the associated onset of the negative δ 13 C excursion ( Fig. 2 ; Arenillas et al. 1999; Giusberti et al. 2007) correspond to the base of the so-called clay marl unit (CMU), which consists of ∼0.3-3.4 m of red marly clays and marls representing the lithological expression of the PETM (Arenillas et al. 1999; Agnini et al. 2006; Giusberti et al. 2007; Dallanave et al. 2009 ). The most expanded PETM sections of the Belluno Basin crop out along the Forada stream (Giusberti et al. 2007; Agnini et al. 2007b ) and the nearby Cicogna stream (Dallanave et al. 2009 (Dallanave et al. , 2010 . Common peculiar stratigraphic hallmarks, restricted to the PETM, have been observed in the Forada and Cicogna CMUs as well as in ODP Site 1262, allowing a direct correlation between these sedimentary records. They include (i) a major extinction event among benthic foraminifera (Giusberti et al. 2007) , (ii) the presence of the calcareous nannofossils excursion taxa (CNET; Aubry et al. Zachos et al. 2005) and for the Forada clay marl unit (CMU, after Giusberti et al. 2007) , placed aside the initial magnetic susceptibility of the Forada and Cicogna CMUs. The main lithology (Lith.) of ODP Site 1262A is plotted against meters of composite depth (mcd) and the magnetic polarity (M.P.) of Lee & Kodama (2009) . In the lithology logs of the Forada and Cicogna CMUs, the red and grey-greenish sediments are indicated in dark grey and light grey, respectively (see text for details); zero-metre level indicates the base of the CMU, which at Forada coincides with the base of the global carbon isotope excursion (Giusberti et al. 2007) . The initial magnetic susceptibility of the Cicogna section is after Dallanave et al. (2009) 2002; Agnini et al. 2007a,b; Dallanave et al. 2009 ) and (iii) a marked negative δ 13 C shift (Zachos et al. 2005; Giusberti et al. 2007 ). At Forada (Fig. 2) , the base of the CMU is marked by a ∼0.3-cmthick black clay horizon associated with a spike of biogenic barium and a significant increase in organic carbon (Giusberti et al. 2007) . Above this horizon are ∼0.5 m of greenish-grey clay marls, finely laminated at the base. From ∼0.5 to ∼1.9 m, the sediments consist of red marls with centimetre-scale grey-greenish spots and lenses. From ∼1.9 m to the CMU top at 3.35 m, the prevalent colour of the sediment is red, although the presence of grey-greenish levels and patches persists.
At Cicogna (Fig. 2) , the CMU starts with a ∼25-cm-thick red soft clay level, overlain up to ∼0.4 m by grey-greenish marls. Up to the CMU top at 3.03 m, the sediments are mainly composed of red marls flecked by rare grey-greenish patches; a grey-greenish level is present between 2.46 and 2.72 m. At both sections, the CMU is overlain by Eocene reddish marly limestone-marl couplets.
Presumed location of the PEMR at Forada and Cicogna
The CIE was likely caused by the rapid release in the oceanatmosphere system of a large mass (>2000 × 10 9 metric tons) of 12 C-enriched carbon (Dickens et al. 1995; Zeebe et al. 2009 ). The light carbon released at the onset of the PETM was relatively rapidly cycled throughout the whole ocean-atmosphere system, and the abrupt ∂ 13 C negative excursion was globally recorded across terrestrial, surface-ocean and deep-marine environments within approximately 10 kyr (Dunkley Jones et al. 2010) . We compared the carbon isotope record at Forada (Giusberti et al. 2007 ) with that from ODP Site 1262. Giusberti et al. (2007) used precessionmodulated variations of carbonate and haematite concentration, carbon isotopes, and the abundance of calcified radiolaria to determine a duration of ∼105 kyr for the CMU at Forada, which straddles the core of the ∂ 13 C excursion (Fig. 2 ). Despite differences in age models between Röhl et al. (2007) and Giusberti et al. (2007) (see Röhl et al. 2007 for details), the ∂ 13 C excursion-based correlation between the Clay Layer of ODP Site 1262 and the CMU at Forada allows us to constrain the theoretical position of the PEMR at Forada, which should lie between ∼0.8 and ∼2.4 m from the CMU base. At Cicogna, the PEMR should lie between ∼0.75 and ∼2.2 m from the CMU base, assuming a duration of the CMU similar to that at Forada (Fig. 2) .
M AT E R I A L A N D M E T H O D S
The rock-magnetic properties of the Cicogna CMU were investigated by Dallanave et al. (2010) . At Forada, we collected a set of 113 unoriented samples from −0.5 up to 5.0 m, that is, 1.45 m above the CMU top. We first measured the initial magnetic susceptibility of all the specimens. Then, a selected set of 34 specimens (21 in red marls and 13 grey-greenish marls) was magnetized in 2.5, 1.0 and 0.1 T fields along three orthogonal axes. These specimens were subsequently subjected to thermal demagnetization adopting 18 demagnetization steps from room temperature to 670
• C (Lowrie 1990) . Hysteresis parameters were obtained by analyzing a suite of 12 ∼0.02-0.03 g specimens with a MICROMAG alternating gradient force magnetometer. Values of saturation magnetization (Ms), saturation remanence (Mr) and coercivity (Bc) were determined from the hysteresis loops after correction for the presence of a ubiquitous paramagnetic component. The values of the coercivity of remanence (Bcr) were estimated by calculating the parameter M obtained by subtracting the ascending (0-1 T) from the descending (1-0 T) branches of the loop, with Bcr approximated by the field value at M = 50 per cent (Tauxe 2010) . These analyses were conducted at the palaeomagnetic laboratory of the Scripps Institution of Oceanography (La Jolla, CA, USA).
To determine the magnetic-polarity stratigraphy of the sections, we collected a total number of 51 oriented core samples (19 at Cicogna and 32 at Forada). All the samples were drilled with a portable drill and oriented with a magnetic compass. Each core sample yielded a standard ∼11 cm 3 oriented specimen for natural remanent magnetization (NRM) analysis that was thermally demagnetized up to 670
• C in steps of 50 • C, reduced to 25-15
• C close to critical unblocking temperatures. The component structure of the NRM was examined by means of vector endpoint demagnetization diagrams (Zijderveld 1967) . We used the standard least-square analysis of Kirschvink (1980) on linear portions of the demagnetization paths to extract magnetic components, and the statistical analysis of Fisher (1953) to calculate the mean directions and the associated confidence parameters. Thermal demagnetization of the oriented cores was conducted at the Alpine Laboratory of Paleomagnetism (Cuneo, Italy). Dallanave et al. (2010) described the presence in the red sediments of the Cicogna CMU of haematite associated with maghemite. Dominant magnetite, coexisting with minor haematite, characterizes the grey-greenish levels and spots scattered throughout the CMU, which were interpreted as diagenetic in origin. As described below, rockmagnetic data from the Forada CMU confirm this interpretation.
RO C K -M A G N E T I S M

Forada CMU: red sediments
The magnetic susceptibility ranges between 2 and 12 × 10 −8 m 3 kg −1 , showing generally higher values across the CMU (Fig. 2) . Thermal demagnetizations of a three-component IRM are dominated by a 1.0 T coercivity phase that, after a loss of magnetization between 300 and 400
• C, decreases to zero at 670
• C (Fig. 3 ). This behaviour is generally consistent with the presence of haematite. The smooth decrease between 300 and 400
• C is interpreted as the breakdown of subsidiary maghemite (at the core of haematite grains?) during heating in nearly zero magnetic field (e.g. Kodama 1982; Wang et al. 2004) , as already observed in the Cicogna CMU (Dallanave et al. 2010) . The 0.1 T (low) coercivity curve shows instead a progressive intensity decline up to ∼650-670
• C, indicating the presence of pure maghemite characterized by low coercivities and Curie temperatures ranging from 590 to 675
• C (Tauxe 2010) although it could also be a lower coercivity form of haematite (specular haematite) as found by Tauxe et al. (1980) . A minor 2.5 T (high) coercivity phase with maximum unblocking temperature of ∼670
• C is also present and interpreted as haematite. Hysteresis loops of red sediments (Fig. 4a) have been used to calculate hysteresis parameters, which, when plotted on an Mr/Ms versus Bcr/Bc diagram (Fig. 4b) , fall well above the distribution from magnetitebearing limestones from the literature (Channell & McCabe 1994 Roberts et al. (1995; Fig. 4b ). The wasp-waisted shape that characterizes some of the loops (sample 1.84 m of Fig. 4a ) also supports the coexistence of (Channell & McCabe 1994) . The black diamonds indicate reference values for an SD (single domain) haematite-PSD (pseudo-single domain) magnetite mixture, and for SD haematite (Roberts et al. 1995) . The grey areas indicate the range of values for SD, PSD and MD (multidomain) magnetite of Day et al. (1977) .
two distinctive magnetic coercivity fractions (Channell & McCabe 1994; Muttoni 1995; Roberts et al. 1995; Tauxe et al. 1996) .
Forada CMU: grey-greenish levels and spots
Thermal demagnetization of the three-component IRM from the grey-greenish CMU base at Forada (∼0.0-0.5 m) are dominated by the 0.1 T coercivity phase with a minor 1.0 T phase, both approaching zero at 575
• C and interpreted as due to magnetite; the 2.5 T coercivity phase is virtually absent (Fig. 3, e. g. sample 0.05 m). Upsection, the grey-greenish spots scattered throughout the red CMU are characterized by a similar magnetic mineralogy, albeit here a slightly higher contribution of haematite (1.0 T curve with maximum unblocking temperature of ∼670
• C) is also apparent (Fig. 3 , e.g. sample 1.27 m). The low signal-to-noise ratio that generally characterizes the hysteresis loops of these sediments does not allow a reliable determination of the hysteresis parameters, except for two samples from −0.015 and 0.05 m across the CMU lower boundary (Fig. 4a) ; the Mr/Ms and Bc/Bcr ratios of these samples are similar to the reference values for magnetite-bearing limestone of Channell & McCabe (1994) , falling in the region of the plot commonly associated with PSD magnetite (Day et al. 1977; Fig. 4b ).
PA L A E O M A G N E T I S M
Forada CMU
The intensity of the NRM ranges between 0.01 and 0.38 × 10 −2 A m -1 . Magnetic 'A' component directions statistically oriented N-and-down in geographic coordinates have been observed in all samples from room temperature up to 250-300
• C ( Fig. 5 ; Tables 1 and A1 ). After removal of this overprint component, approximately oriented along the present-day field direction (Fig. 6a) , three types of behaviour were observed. Three samples collected in the basal grey-greenish interval of the section, from −0.1 to 0.5 m, show a characteristic remanent magnetization (ChRM) componentoriented S-and-up in geographic coordinates and linearly trending to the origin of the demagnetization axes up to 575
• C (Fig. 5,  fr01) ; this component is interpreted as carried by magnetite. In 15 of the remaining 29 red samples, the 'A' component is followed by a 'B' component isolated up to an average unblocking temperature of ∼600
• C, and roughly directed NE-and-down in geographic coordinates (Fig. 5, fr05 , fr24, fr27; Fig. 6a ; Tables 1 and A1). These highly scattered 'B' directions can be speculatively interpreted as a due to the secondary growth of pigmentary haematite, which typically possess unblocking temperatures lower than those of detrital haematite (Tauxe et al. 1980) . These 'B' component directions are followed up to 670
• C by S-and-up ChRM component directions interpreted as carried by haematite. In the remainder of the specimens (14), the 'A' component is directly followed by the S-and-up ChRM haematitic component, isolated up to 670
• C (Fig. 5, fr12, fr15 ). The characteristic ChRM directions of the Forada CMU are well clustered and all oriented S-and-Up in geographic coordinates; after correction for homoclinal bedding tilt, the average ChRM direction becomes ∼7
• shallower while maintaining a S-and-up orientation ( Fig. 6a ; Tables 1 and A1).
Cicogna CMU
The intensity of the NRM ranges between 0.03 and 0.7 × 10 −2 A m -1 . Highly scattered, generally downpointing 'A' component directions broadly oriented along the present-day field direction were isolated between room temperature and 200-250
• C (Figs 5  and 6b; Tables 1 and A1 ). After removal of these directions, all samples showed a stable characteristic ChRM magnetization linearly trending to the origin of the demagnetization axes and isolated up to 670
• C. This unblocking temperature suggests, together with previous rock-magnetic data (Dallanave et al. 2010) , that this ChRM magnetization is carried by haematite. Only a single grey sample collected at −0.1 m, that is, before the onset of the PETM (Fig. 2 
), shows an intermediate component direction (B?) isolated up to 450
• C and oriented WNW-and-down in geographic coordinates ( Fig. 5, cc01; Fig. 6b ). All ChRM directions are well-clustered and oriented SSW-and-up in geographic coordinates, turning to a shallower S-and-up orientation after correction for bedding tilt ( Fig. 6b ; Tables 1 and A1). Dallanave et al. (2009) found that the late Palaeocene-early Eocene Cicogna section (save for the CMU that was not sampled) is affected by inclination shallowing, which they corrected by applying the E/I (elongation/inclination) statistical method of Tauxe & Kent (2004;  see also Kent & Tauxe 2005; Tauxe et al. 2008) . After correction, they obtained an average magnetic direction (Dec. = 175.4
D I S C U S S I O N S
Inclination shallowing
• ; Inc. = −53.1
• ) that is virtually indistinguishable from the expected direction derived from the coeval palaeopole (∼55 Ma) of the African apparent polar wander path (APWP) of Besse & Courtillot (2002 , 2003 BC03) (Fig. 6c; see Dallanave et al. 2009 for details). The corrected inclination (Inc. = −53.1
• ) is here used as reference value to estimate inclination shallowing in the Forada (Inc. = −25.1
• ) and Cicogna (Inc. = −10.3
• ) CMUs, where sampling density is insufficient to carry out a proper E/I test.
We estimated inclination anomalies of approx. −28
• at Forada and of approx. −43
• at Cicogna, corresponding to flattening factors (f ) of 0.35 and 0.14, respectively; f is calculated by f = tan I 0 /tan I f (where I 0 and I f are the remanent inclination and the true inclination of the magnetic field during sedimentation, respectively; King 1955). The reference inclination of −53.1
• is assumed to lie on the f = 1 line (no shallowing) for comparison with the curves corresponding to f = 0.35 (Forada CMU) and f = 0.14 (Cicogna CMU) (Fig. 6d) . The f values of the Cicogna and Forada CMUs are found to be among the lowest ever measured in sediments; they are lower than values of 0.4 and 0.5 for, respectively, strata below and above the CMU at Cicogna (Dallanave et al. 2009) , and strata of Late Cretaceous-early Eocene age from the nearby South Ardo section (Dallanave et al. 2012) . They are also lower than values of about 0.4 for recent river-laid deposits containing detrital haematite (Tauxe & Kent 1984) . This extreme degree of shallowing is speculatively due to the combination of depositional inclination flattening, typical of the detrital haematite, and post-depositional compaction of clays, which are particularly abundant in the carbonate-depleted CMU. Tan et al. (2002) found experimentally that during shallow (<100 m) burial compaction, clay-size sediments containing detrital haematite particles can experience a magnetic inclination shallowing of 17
• -19
• starting from an induced inclination of 58 • . For increasingly higher burial depths, which are usually associated with increasingly older sediments, compaction-derived inclination flattening tends to increase accordingly (Tan et al. 2002) . The difference in degree of flattening between the Forada CMU (f = 0.35) and the Cicogna CMU (f = 0.14) can be attributed to different compaction degrees of sediments with slightly different composition. The Cicogna CMU is ∼10 per cent thinner than the Forada CMU, and is generally characterized by higher magnetic susceptibility values (Fig. 2) possibly indicating higher clay mineral and detrital haematite concentration due to higher carbonate matrix dissolution; we speculate that these lithological characteristics (higher amount of flattenable clay and haematite grains) may have resulted in a more pronounced degree of flattening of the ChRM directions in the Cicogna CMU relative to the Forada CMU.
Origin of the magnetic particles
The haematite observed in the red sediments of the Forada and Cicogna CMUs carries primary magnetic directions affected by a strong inclination shallowing and is thus interpreted as primary as well as detrital in origin. The grey-greenish levels and spots scattered through the red CMU are instead interpreted as the loci of post-depositional transformation of primary haematite and/or maghemite into magnetite under localized reducing diagenetic conditions (e.g. Özdemir & Dunlop 1988; Torrent et al. 2010) , followed by the progressive dissolution of the newly formed magnetite under persistent reducing conditions (Fischer et al. 2007) ; this is supported by the very low IRM intensities of these grey-greenish levels and spots compared to the surrounding red sediments (Fig. 7) . The samples collected in the Forada grey-greenish level from −0.1 to 0.5 m have been previously shown to contain magnetite that carries a primary reverse polarity magnetization; this supports the hypothesis that the reducing conditions were established soon after sediment deposition, possibly sometime during the ∼1.5-Myr-long interval of Chron C24r following the CMU onset.
Is there a normal magnetic-polarity event during the PETM?
We calculated the position of the virtual geomagnetic pole (VGP) for each ChRM direction along the Forada and Cicogna CMUs to outline the magnetic-polarity stratigraphy. The latitude of each sample VGP relative to the mean palaeomagnetic (north) pole axis was used for interpreting polarity stratigraphy. Relative VGP latitudes approaching 90
• N (90 • S) are interpreted as recording normal (reverse) polarity (Fig. 8) . Data reveal that both the Forada and Cicogna CMU sediments were deposited during a continuous reverse magnetic-polarity interval, which, according to previous magnetostratigraphic and biostratigraphic data (Agnini et al. 2007b; Dallanave et al. 2009 ), can unequivocally be attributed to Chron C24r (∼53.3-55.9 Ma; Cande & Kent 1995) .
If no normal magnetic-polarity event occurred during the PETM, what is the origin of the normal magnetic-polarity directions recorded in the Clay Layer of ODP Site 1262? Numerous ODP and DSDP palaeomagnetic studies have documented the presence of a magnetic overprint associated with an IRM imparted to the core during drilling and/or splitting operations. Magnetic field measurements have indicated that the fields generated near the drilling equipment are generally less than ∼20 mT, even though they can locally exceed 1 T (Acton et al. 2002 and references therein) . This seems to be the case at least for some of the ODP Site 1262 sediments for which a general magnetic declination bias likely produced by an IRM acquired during or after drilling has been reported (Bowles 2006 (Bowles , 2007 , and the magnetic inclination data appear to be quite scattered above the Palaeocene/Eocene boundary. Bearing this in mind, we speculate that the normal polarity magnetic components documented by Lee & Kodama (2009, online material) from the Clay Layer at ODP Site 1262, which were isolated up to only 20 mT and never down to the origin of the demagnetization axes, could represent drilling-induced remagnetizations of normal polarity. The tight connection between lithology (Clay Layer) and magnetic polarity (PEMR) documented by Lee and Kodama adds further doubt to the PEMR hypothesis; this Clay Layer is enriched in maghemite compared to underlying and overlying levels (Lee & Kodama 2009 ), a mineral that can originate from low temperature oxidation of (primary) magnetite, and can therefore easily carry a late-acquired magnetic overprint (Kent & Lowrie 1974 ).
C O N C L U S I O N S
We conducted a detailed palaeomagnetic study of the Forada and the Cicogna CMUs to confirm (or refute) the existence of the short normal polarity event (PEMR) reported by Lee & Kodama (2009) in the correlative Clay Layer of ODP Site 1262 straddling the core of the PETM global ∂ 13 C excursion. These authors interpreted the PEMR as triggered by a perturbation of the Earth's rotation rate related to a change in the oceanic-atmospheric circulation patterns that took place during the PETM. However, our data set revealed that no magnetic-polarity reversals occurred throughout the CMU interval ( = core of the ∂ 13 C excursion) in the Belluno Basin. The CMU at Forada is consistently characterized by reverse magnetic polarity, which we resolved temporally down to an average of ∼3.3 kyr (minimum of ∼1.5 kyr) using the age model of CMU deposition of Giusberti et al. (2007) . Although we cannot rule out the existence in the studied sections of extremely short (< ∼1.5 kyr long) polarity excursions, our findings demonstrate a substantial lack of connection between the CMU as a lithological expression of the PETM and magnetic-polarity reversals.
Extremely flattened magnetic component directions carried by haematite have been observed at both sections; this large inclination error, characterized by flattening values down to f = 0.14, is due to the presence in the red CMU of abundant detrital haematite, which frequently acquires a magnetic remanence shallower than the inducing field (e.g. Tauxe & Kent 1984) , coupled with the postdepositional compaction of the clay-rich and carbonate-depleted CMU sediments. This abundant detrital haematite may have originated as a consequence of the warm and humid climate conditions typical of the PETM that enhanced continental weathering of silicates on land and the consequent production, transport and sedimentation of oxidized Fe phases, as suggested by Dallanave et al. (2010; and references therein) . The magnetite-dominated mineralogy of the grey-greenish levels and spots scattered within the CMU is interpreted as early diagenetic in origin. Palaeomagnetic data, albeit limited to the Forada CMU base, suggest that diagenetic reduction took place soon after sediment deposition, causing the newly formed magnetite to acquire a reverse magnetization consistent with the direction carried by the primary detrital haematite of the surrounding red sediments. In conclusion, although we see how climate can exert a strong forcing on the oxidation state of the iron oxides entering a sedimentary basin as detrital phases, we cannot see how it could control the convection in the outer core and trigger magnetic-polarity reversals.
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